Effect of epinephrine on glucose metabolism and hydrogen peroxide content in incubated rat macrophages.
The effects of epinephrine on glucose metabolism and hydrogen peroxide content were examined in incubated rat macrophages. An increase in the activities of hexokinase and citrate synthase and a reduction in that of glucose-6-phosphate dehydrogenase was found in resident, inflammatory and activated macrophages incubated for 1 hr in the presence of epinephrine. Glucose utilization by incubated resident, inflammatory and activated macrophages was augmented markedly by the addition of epinephrine, whereas lactate formation was depressed. Under the same conditions, there was a 2.6-fold increment of hydrogen peroxide content and of [U-14C]glucose decarboxylation in activated macrophages incubated for 40 min. Similar results were obtained when pyruvate and oxoglutarate was substituted for glucose. These findings suggest that epinephrine may increase hydrogen peroxide production in activated macrophages possibly through a mitochondrial mechanism other than the pentose-phosphate pathway. Between 40 and 90 min of incubation, the content of hydrogen peroxide decreased markedly, and there was no detectable glucose utilization in the presence of epinephrine. These observations are consistent with the idea that this catecholamine stimulates both hydrogen peroxide production and metabolism, the first process being dependent on mitochondrial fuels.